Combination of angiopoietin-1 and vascular endothelial growth factor gene therapy enhances arteriogenesis in the ischemic myocardium.
We hypothesised that angiopoietin-1 (Ang-1), in conjunction with vascular endothelial growth factor (VEGF) gene therapy, can enhance arteriogenesis and angiogenesis during myocardial ischemia. Mice were given a single intramyocardial injection of saline, phVEGF-A(165) and phAng-1 or a combination thereof into the non-ischemic normal heart or into the ischemic border zone of the infarcted heart. In the normal and the ischemic myocardium, gene transfer of phVEGF-A(165) alone increased the myocardial capillary density by 16% and 36%, respectively, and phAng-1 had a similar effect. In the normal heart, the ratio of arteriolar to capillary densities increased with phVEGF-A(165) and more so in the ischemic myocardium where phAng-1 also had an effect. Furthermore, the combination of plasmids induced an up to 7.5-fold increase. Transient overexpression of VEGF-A(165) boosts endogenous arteriogenesis in addition to capillary angiogenesis. Ang-1 further boosts this effect at the arteriolar level.